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$v’(t)+\kappa\partial V(v(t))\ni v(t)+\theta_{0}$ in $L^{2}(0, L),$ $t\geq 0$ , (0.1)
, $0<L<+\infty,$ $\kappa$ ( ) , $\theta_{0}$ , $\partial V$ $|z|\leq 1\mathrm{a}.\mathrm{e}$ .
on $[0, L]$ $z$ $V$ $L^{2}.(0, L)$
.
Visintin ([8] )
(mesoscopic length scale) 1 : ,
, $\theta$ ( ) , $v$ ( )
.
, $p\geq 2$ ,
$V(z)$$:=$, (0.1) Allen-Cahn
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. $p=2$ Chen-Elliott ([1] ) , $p>2$
Ito ([3] )
(0.1)
$\kappa\partial V(w)\ni w+\theta_{0}$ in $L^{2}(0, L)$ (0.2)
[7] , (0.2)
( 1 ) . , (0.2) (
)
$rL$
$F_{\theta_{0}}(z):= \kappa V(z)-\int_{0}^{\mathit{1}_{\lrcorner}}|z+\theta_{0}|^{2}dx,$ $z\in L^{2}(0, L)$
Euler-Lagrange , [7]
1 $-1$ ( 2 ) .
, $[0, L]$ $\{w=1\}$ , $\{w=-1\}$ ,
$\{-1<w<1\}$ ,
. $[0, L]$ $J$








, $L$ , $p\in[1, +\infty]$ , $|\cdot|_{L^{p}(0,L)}$ ? If $(0, L)$ ,
$(\cdot, \cdot)$ $L^{2}(0, L)$ . $L^{2}(0, L)$
$\varphi$ , $D(\varphi),$ $\partial\varphi,$ $D(\partial\varphi)$ , $\varphi$ , $\varphi$ $(L^{2}(0, L)$ )
, $\partial\varphi$ .
2 $f_{i}\in L^{1}(0, L),$ $i=1,2$ ,
$(f_{1} \vee f_{2})(x):=\max\{f_{1}(x), f2(X)\},$ $(f_{1} \wedge f_{2})(x):=\min\{f_{1}(x), f2(X)\},$ $\mathrm{a}.\mathrm{e}$ . $x\in(0, L)$
. , $f^{+}:=f\vee 0$ . , $J\subset \mathbb{R}$ , $|J|$ $J$
.
$V_{0}$ $z\in L^{1}(0, L)$ ,
$V_{0}(z):= \sup\{\int_{0}^{L}z\psi_{x}dx|$
\psi
$(\mathrm{h}(0,\mathrm{L})(0, L),|\psi|$ $\text{ }1$
on




, ( ) $BV[0, L]$
,
$BV[0, L]:=\{z\in L^{1}(\mathrm{o}, L)|V_{0(Z)}<+\infty\}$ .
[2, Chapter 5] , $V_{0}$ $D(V_{0})=BV[0, L]$ $L^{1}(0, L)$
.
, $L^{2}(0, L)$ $V$ .
$V(z):=\{$
$V_{0}(z)$ , if $z\in L^{2}(0, L),$ $|z|\leq 1\mathrm{a}.\mathrm{e}$ . on $(0, L)$ ,
$+\infty$ , otherwise.
, $V$ $L^{2}(0, L)$ .
$V_{0}$ (essential variation) , .
$V_{1}(z):= \sup_{\triangle\in \mathscr{D}}\sum_{k=1}|Z(_{X_{k}})-Z(_{X}k-1)|,$
$\forall z:[0, L]arrow \mathbb{R}$,
,
$\mathscr{D}:=\{\triangle=\{0=x_{0}<x_{1}<\cdots<x_{k}<\cdots<x_{n_{\Delta}}=L\},$ $n_{\triangle}\in \mathrm{N}\}$ ,
. [2, Chapter 5] ,
$v\in BV[0, L]$ ,
$\tilde{v}=v\mathrm{a}.\mathrm{e}$ . on $[0, L],$ $V_{1}(\tilde{v})=V_{0}(v)$ (1.1)
$\tilde{v}$ : $[0, L]arrow \mathbb{R}$ . , $\tilde{v}$ . $x=0,$ $X=L$
,
$(\tilde{v}(X+)-\tilde{v}(X))(\tilde{v}(x-)-\tilde{v}(X))\leq 0,$ $\forall x\in(0, L)$ (1.2)
. ,
$\tilde{v}(x+):=\lim_{y\searrow x}\tilde{v}(y),\tilde{v}(x-):=\lim_{y\nearrow x}\tilde{v}(y)$ .
, $v\in BV[0, L]$ $\tilde{v}$ $[0, L]$ –
. , $D(V)$ (1.1), (1.2)
.
$\tilde{v}$ : $[0, L]arrow \mathbb{R}$ .
, ( ) $\kappa$
$S_{\theta}:= \sup_{t\geq 0}|\theta|_{L^{2}}(t.’ t+1;L^{2}(0,L))<+\infty$
$\theta\in L_{lo}^{2}$ $([0, +\infty);L^{2}(\mathrm{o}, L))$
$(P)_{\theta}$ $v’(t)+\kappa\partial V(v(t))\ni v(t)+\theta(t)$ in $L^{2}(0, L),$ $t\geq 0$ ,
where $v’= \frac{dv}{dt}$ , . .
$v:[0, +\infty)arrow L^{2}(0, L)$ 2 , $v$ $(P)_{\theta_{0}}$ .
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(S1) $v\in C([0, +\infty);L^{2}(\mathrm{o}, L))\cap W_{l}^{1,2}(oc(0, +\infty);L^{2}(0, L)),$ $V(v)\in L_{loc}^{1}([0, +\infty))$ ;
(S2) $\kappa\partial V(v(t))\ni v(t)+\theta(t)-v’(t)$ in $L^{2}(0, L)$ for $\mathrm{a}.\mathrm{e}$ . $t\in(0, +\infty)$ .
, [4] , $v_{0}\in\overline{D(V)}$ , $v(\mathrm{O})=v_{0}$ $(P)_{\theta}$
$v$ – , $v$
. , $|v_{0}|_{L^{2}}(0,L)$ $S_{\theta}$ $K0=K0(|v0|_{L^{2}}(0,L)$ , $S_{\theta})$ ,
.
$\sup_{t\geq 0}|v(t)|_{L^{2}()}^{2}0,L+\mathrm{s}\iota 1t\geq 0\mathrm{P}\int_{t}^{t+1}\kappa V(v(t))d\tau+\sup_{t\geq 1}\int_{t}^{t+1}|v’(\mathcal{T})|_{L^{2}()}^{2}0,Ld\tau+\sup_{t\geq 1}\kappa V(v(t))\leq K_{0}$
, $\partial V$ $\mathrm{T}$- ( $\mathrm{T}$-monotonicity) .
1.1
$(z_{1}^{*}-z_{2}*, (z_{1}-z_{2})^{+})\geq 0,$ $\forall z_{i}\in D.(\partial V),$ $\forall z_{i}^{*}\in\partial V(Z_{i}),$ $i=1,2$ . (1.3)
(1.3) ([6] )
$V(z_{1}z_{2})+V$ ( $z_{1}$ A $z_{2}$ ) $\leq V(z_{1})+V(z_{2}),$ $\forall z_{i}\in D(V),$ $i=1,2$ (1.4)
. $z_{i}\in D(V),$ $i=1,2$ , [2, Chapter 5] , $i=1,2$ ,
$\{z_{i}^{(j)}\}\subset C^{\infty}[0, L]\cap D(V)$
$z_{i}^{(j)}arrow z_{i}$ in $L^{2}(0, L),$ $V(z_{i}^{(j)})arrow V(z_{i})$ as $jarrow+\infty$ ,
. , $j=1,2,3,$ $\cdot\cdot$ , , .
$V(z_{1}^{(j)}z_{1}^{(j)(j})+V(Z1)$ A $z_{2}^{(j)}$ )
$=$ $\int_{0}^{L}|(_{Z_{1}}(j)Z_{2})_{x}(j)(x)|dx+\int_{0}^{L}|(z\wedge z^{(j)}12(j))x(x)|dx$
$=$ $\int_{0}^{L}|(\mathcal{Z}_{1})_{x}(x)(j)|dx+\int_{0}^{L}|(z_{2}^{(j)})x(X)|dx=V(z_{1})(j)(Z(j)+V)2$.
$V$ $L^{2}(0, L)$ , $jarrow+\infty$ (1.4) . $\blacksquare$
1.1 ( ) $0\leq s<+\infty,$ $0<T\leq+\infty$
$J_{s,T}:=\{$
$[s, s+\tau]$ , if $T<+\infty_{f}$
$[s, +\infty),$ if $T=+\infty$ ,
$\theta_{i}\in L_{lo}^{2}$ $(J_{S,\tau;}L^{2}(\mathrm{o}, L)),$ $(i=1,2)$ ,
$\theta_{1}(t, x)\leq\theta_{2}(t, x),$ $a.e$ . $(t, x)\in J_{\text{ },T}\cross(0, L)$
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. , $i=1,2$ , $v_{i}\in C(J_{s,T};L^{2}(0,.L))$ $(P)_{\theta_{i}}$ ,
$v_{1}(s, x)\leq v_{2}(s, x),$ $a.e$ . $x\in[0, L]$
, .
$v_{1}(t, x)\leq v_{2}(t, x)\forall t\in J_{\text{ },T},$ $a.e$ . $x\in[0, L]$ .
$(P)_{\theta_{1}}$ $(P)_{\theta_{2}}$ , $(v_{1}(t)-v_{2}(t))^{+}$
$\frac{1}{2}\frac{d}{dt}|(v_{1}(t)-V2(t))+|_{L()}^{2}20,L+(v_{1}(*t)-v^{*}2(t), (v_{1}(t)-v_{2}(t))+).$.
$|(v_{1}(t)-v2(t))+|_{L()}^{2}20,L+(\theta_{1}(t)-\theta_{2}(t), (v1(t)-v_{2}(t))+)$ , $\mathrm{a}.\mathrm{e}:t\in J_{s,T}$
. 1.1 , .
$\frac{d}{dt}|(v_{1}(t)-v_{2}(t))+|_{L(0,L)}^{2}2\leq 2|(v_{1}(t)-v2(t))+|_{L(0,L)}^{2}2,$ $\mathrm{a}.\mathrm{e}$ . $t\in J_{s,T}$ .
Gronwall
$|(v_{1}(t)-v_{2}(t))+|_{L(0,L)}^{2}2\leq e^{2(S)}|t-(v_{1}(S)-v_{2}(S))+|_{L}22(0,L)=0,\forall t\in J_{s,T}$
, . $\blacksquare$
$\theta$ $\theta_{0}$ , $(P)_{\theta}$ ( $(P)_{\theta_{0}}$ )
, .
1.1 ($\omega$- ) $(P)_{\theta_{0}}$ ,
$\omega(v):=\{v_{\infty}\in L^{2}(\mathrm{o}, L)|v(t_{i}\exists\{t_{i})arrow\}\subset[\mathrm{o}v_{\infty^{\mathrm{i}^{+}}}\mathrm{n}L^{2}(\infty)_{\mathrm{S}}.\mathrm{t}.ti\nearrow+\infty 0,L)\mathrm{a}\mathrm{s}\mathrm{S}iarrow+’\infty$ $\}$
$v$ $\omega$- ( $\omega$-limit set) , $v_{\infty}\in\omega(v)$ ( $v$ \mbox{\boldmath $\omega$}- ( $\omega$-limit point)
.
12 ([5, section 9] ) $(P)_{\theta_{0}}$ $v$ , (i), (ii), (iii)
.
(i) $v$ $\omega$ - $\omega(v)$ , $L^{2}(0, L)$ , ;
(ii) $v$ $\omega$ - $v_{\infty}\in\omega(v)$
$\kappa\partial V(w)\ni w+\theta_{0}$ in $L^{2}(0, L)$
$i$
(iii) $v_{\infty},$ $w_{\infty}\in\omega(v)$




$(P_{\infty})_{\theta_{\text{ }}}$ $\kappa\partial V(w)\ni w+\theta_{0}$ in $L^{2}(0, L)$
, [7] . $|\theta_{0}|\geq 1$
, $|\theta_{0}|<1$ .
2.1 $-1<\theta_{0}<1,$ $n\in \mathbb{N}\cup\{0\}$ , $BV[0, L]$ &(\theta o)
.
(I) $S_{0}(\theta_{0)}:=\{-1, -\theta_{0},1\}$ .
(II) ( 1 ) $n.\in \mathbb{N}$ , $S_{n}(\theta_{0})$ $z$
.
$z(x):=\{$
$c_{k}$ , if $x\in J_{k},$ $k=0,1,$ $\cdots,$ $n$ ,
$-\theta_{0}$ , if $x\in[x_{k’ k}^{L}x]R,$ $k=1,$ $\cdots,$ $n$ ,
,
(i) $0<x_{1}^{L}\leq x_{1}^{R}<\cdots<x_{k}^{L}\leq x_{k}^{R}<\cdots<x_{n}^{L}\leq x_{n}^{R}<L$ ,
$J_{k}:=\{$
$[0, x_{1}^{L})$ for $k=0$ ,
$(x_{k}^{R}, x_{k1}^{L})+$ for $k=1,$ $\cdots,$ $n-1$ ,
$(x_{n}^{R}, L]$ for $k=n$ ;
(ii) $c_{k}\in[-1,1]\backslash \{-\theta_{0\},=}k\mathrm{o},$ $1,$ $\cdots,$ $n$ ,
$(_{C_{k1}}-+\theta_{0})(_{C_{k}}+\theta 0)<0,$ $k=1,$ $\cdots,$ $n$ ;
(iii) $\bullet$ $k\in\{0, n\}$
$|,c_{k}+\theta_{0}||J_{k}|\geq\kappa$ $c_{k}\in\{1,$ $-1,$ $\frac{\kappa}{|J_{k}|}-\theta 0,$ $- \frac{\kappa}{|J_{k}|}-\theta_{0}\}$ ;
$\bullet$ $k\in\{1, \cdots, n-1\}(n\geq 2)$
$|c_{k}+\theta 0||Jk|\geq 2\kappa$ $c_{k}\in\{1,$ $-1,$ $\frac{2\kappa}{|J_{k}|}-\theta_{0},$ $- \frac{2\kappa}{|J_{k}|}-\theta_{0}\}$ .
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, $N_{\theta_{\text{ }}}:= \sup\{n|S_{n}(\theta_{0})\neq\emptyset\}$ 2.1, (II) (iii)
$1 \leq N_{\theta_{0}}\leq\frac{L}{2\kappa}(1+|\theta 0|)<+\infty$,
$N_{\theta_{\text{ }}}$ , $\kappa$
$0< \kappa<\frac{L}{2}(1+|\theta_{0}|)$ (2.1)
, $1<N_{\theta_{\text{ }}}<+\infty$ . $\kappa$ $(_{\backslash }^{-}2.\mathrm{x})\backslash \prime f$
. .. .
, $BV[0, L]$ $S(\theta_{0})$ .
$S( \theta_{0}):=\sum_{=n0}^{0}N_{\theta}sn(\theta 0)$ .
2.1 ([7] ) $|\theta_{0}|<1$ . $w\in L^{2}(0, L)$ (P\infty )\theta
, $w^{\mathrm{O}}\in S(\theta_{0})$
.
$x\in[0, L]$ $w^{\mathrm{O}}$ $w(x)=w(\mathrm{O})X$ . (2.2)
, $L^{2}(0, L)$
$F_{\theta_{0}}(_{Z)}:=\{$
$\kappa V(z)-\frac{1}{2}\int_{0}^{L}|_{Z+}\theta 0|^{2}dx,$ if $z\in D(V)$ ,
+00, otherwise.
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. (P\infty )\theta Euler-Lagrange . , $S(\theta_{0})$
$M_{\iota_{oC}}(\theta 0)$ ( 2 ) .
$\{$





$\text{ }(_{l}\backslash \text{ }|Z$
( $1$ , )
$M_{l_{\mathit{0}}\mathrm{c}}(\theta 0):=1\{Z\in S(0)|x_{k}^{L}=X^{R}(k=|J_{0}|, |J_{n}|>\kappa,|k1,\cdots, n_{2\kappa}Jk|>),$
$(k=1, \cdots, n-1),$
$|$ , if $\theta_{0}=0$ .
, $x_{k’ k}^{L}x^{R},$ $J_{k}$ 2.1
$z$
22 ([7] ) $|\theta_{0}|<1$ $w\in L^{2}(0, L)$ F\theta
, $M_{\iota_{\mathit{0}\text{ }}}(\theta 0)$ (2.2) $w^{\mathrm{O}}$
.
3
[7] , $\theta_{0}>1$ (resp. $\theta_{0}<-1$ ) , $w\equiv 1$ (resp
$w\equiv-1)$ . , $w\equiv 1$ (resp. $w\equiv-1$ )
,
$(P)_{\theta_{0}}$ $v’(t)+\kappa\partial V(v(t))\ni v(t)+\theta_{0}$ in $L^{2}(0, L),$ $t>0$ ,
I $[0, L]$ $w\equiv 1$ (resp. $w\equiv-1$ ) – . , $|\theta_{0}|=1$
$w_{1}\equiv 1,$ $w_{2}\equiv-1$ 2 , $\theta_{0}=1$ (resp. $\theta_{0}=-1$ )
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$w_{1}\equiv 1$ (resp. $w_{2}\equiv-1$ ) , $w_{2}\equiv-1$ (resp. $w_{1}\equiv 1$ )
.
, $|\theta_{0}|<1$ $(P)_{\theta_{0}}$ .
$[0, L]$ $J$ $c\in[-1,1]$ $(J, c)$
.
3.1 $J$ $[0, L]$ , $c\in[-1,1]$ .
(i) ( ) $(J, c)$ , $(J, c)$ .
$\epsilon>0$ , $\delta_{6}>0$ $t_{\epsilon}\geq 0$
$|v(0)-C|_{L}\infty(J)<\delta_{\epsilon},$ $t\geq t_{\epsilon}$ $|v(t)-C|_{L}\infty(J)<\mathit{6}$
. , $v$ $(P)_{\theta_{0}}$ .
(ii) ( ) $(J, c)$ , $(J, c)$ .
. .
$\epsilon_{0}>0$ , $\delta>0$ $T\geq 0$ ,
$|v_{\delta,T}(0)-C|L\infty(j)<\delta,$ $|v_{\delta},\tau(t_{\delta},\tau)-C|_{L(}\infty J)\geq\epsilon_{0}$
$t_{\delta,T}\geq T$ $(P)_{\theta_{0}}$ $v_{\delta,T}$ .
1 $(J, c)$ .
3.1 $|\theta_{0}|<1$ . $c\in[-1,1]$ , $J$ $[0, L]$
$J=[0, L]$ or $[0, b)$ or $(a, L]$ or $(a, b)$ ( $\kappa\leq a<L,$ $0<b\leq L-\kappa$) . (3.1),




$2\kappa,$ $if\overline{J}\cap\{\mathrm{o}, L\}=\emptyset$ ,
(3.2)
.
3.1 $|\theta_{0}|<1$ . I (P)\theta , $v_{\infty}$ $v$ $\omega- \text{ }$ . $(\mathit{3}.\mathit{1})$
$J$ $c\in[-1,1]$ $(J, c)$ , $v_{\infty}\equiv c$ on $J$
-
,
$J_{1}\subset J$ , $t_{1}\geq 0$
$v(t, \cdot)\equiv c$ on $J\forall t\geq t_{1}$
.
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, 31 , $(P)_{\theta_{0}}$
$(P_{\infty})$ $\kappa\partial V(w)\ni w+\theta_{0}$ in $L^{2}(0, L)$
.
$(P_{\infty})_{\theta_{0}}$ $w$ ( ) $\mu>0$ , $[0, L]$
$\ovalbox{\tt\small REJECT}(w)$ .
$J_{\mu}(w):=\{x\in[0, L]|$ $w$ $y$ , $|x-y|>\mu\}$ .
32 $w$ ( $(P_{\infty})_{\theta_{\text{ }} }87+\mathrm{J},$ $S_{n}(\theta_{0)}(n\in \mathbb{N}\cup\{0\}),$ $x_{k’ k}^{L}x^{R},$ $J_{k},$ $c_{k},$ $w^{\mathrm{O}}$ 2.1
. :
(i) ( ) $w$ , $w$ .
$\{$
$\bullet$ $w^{\mathrm{O}}\in S_{0}(\theta_{\mathit{0})}$ $w\equiv 1$ $w\equiv-1$ on $[0,$ $L|$ ,
$\bullet$ $w^{\mathrm{O}}\in S_{n}(\theta_{0})(n\in \mathbb{N})$ , $k\in\{0,1, \cdots, n\}$ $x^{L}=x^{R}kk$ ,
$(J_{k}, C_{k})$ .
(ii) ( ) $w$ , $w$ .
$.\{$
$\bullet$ $w^{\mathrm{O}}\in S_{0}(\theta_{0})$ $w\equiv-\theta_{0}$ on $[0, L]$ ,
$\bullet$ $W^{\mathrm{O}}\in S_{n}(\theta_{0})(n\in \mathbb{N})$ , $x_{k_{0}}^{L}<x_{k_{0}}^{R}$ ( $(J_{k0}, C_{k_{0}})$
$k_{0}\in\{0,1, \cdots, n\}$ .
2 .
32 $|\theta_{0}|<1$ . $(P_{\infty})_{\theta_{0}}$ $w$
.
$\mu_{0}>0$ , $\mu\in(0,$ $\mu_{0)}$ $\xi>0$ ,
$|v(\mathrm{o})-w|L^{\infty}(j_{\mu}(w))<\delta_{\mu,\epsilon},$ $t\geq t_{\mu,\epsilon}$ $|v(t)-w|L\infty(j(\mu w))<\mathit{6}$
$\delta_{\mu,\epsilon}$ $t_{\mu,\epsilon}$ . $v$ $(P)_{\theta_{0}}$ .
3 $(P)_{\theta_{0}}$ .
33 $|\theta_{0}|<1,$ $w$ . , $\mu>0$ $\delta>0$
, $|v(0)-w|_{L(}\infty J_{\mu())}w<\delta$ $(P)_{\theta_{0}}$
$v_{\infty}$ $L^{2}(0, L)$ . , $v(t)$ $v_{\infty}$
– .









. $(J, c)$ (3.2) . ,
, $c=1,$ $\overline{J}\cap\{0, L\}=\emptyset$ .
$/-\urcorner\backslash ,$ $\mathrm{i}\mathrm{E}\text{ }\delta_{0}\text{ }$
$\delta_{\mathit{0}}:=\frac{1}{2|J|}(|1+\theta 0||J|-2\kappa)$ (4.1)
, $v_{J}$ : $[0,1]arrow L^{2}(0, L)$ ( 3 )
$v_{J}(t, x):=\{$





$v_{J}’(t)+\kappa\partial V(v_{j}(t))\ni v_{J}(t)+\theta_{0}-\delta_{0^{t}}\chi j$ in $L^{2}(0, L),$ $t\in[0,1]$ , (4.2)
, $\chi_{J}$ $J$ . , $v_{J}$ (S1) .
, (S2) , $v_{J}$ $[0, L]$
$w_{0}(x):=\{$
$1-2\delta_{0}$ for $x\in J$ ,
$-1$ , otherwise
$v_{J}(t)=w_{0}+\delta_{0}(t+1)\chi_{J}$ in $L^{2}(0, L)$ (4.3)
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, $w_{0}$ ( 3 ) .
$\kappa V(w_{0})-\int_{0}^{L}(w\mathit{0}+\theta_{0})w_{0}dx\leq\kappa V(z)-\int_{0}^{L}(w0+\theta_{0})zdx,$ $\forall z\in D(V)$ .
, (4.1) (4.3)
$\kappa V(v_{J}(t))-\int_{0}^{L}(w_{0}+\theta_{0})v_{J}(t)dx$
$=$ $( \kappa V(w_{0})+2\kappa\delta_{0}(t+1))-(\int_{0}^{L}(w_{0}+\theta_{0})w0dx+\delta_{\mathit{0}}(t+1)((1+\theta_{0})-2\delta 0)|J|)$
$=$ $\kappa V(w_{0})-\int_{0}^{L}(w_{0}+\theta_{0})w0dx$
$\leq$ $\kappa V(z)-\int_{0}^{L}(w0+\theta_{0})ZdX,$ $\forall t\in[0,1],$ $\forall z\in D(V)$ .
,
$\kappa\partial V(v_{J}(\theta))\ni ul_{0}+\theta_{0}$ in $L^{2}(0, L),$ $\forall t\in[0,1]$




$v_{J}(0)\leq v(\mathrm{O})\mathrm{a}.\mathrm{e}$ . on $[0, L],$ $\theta_{0^{-}}\delta_{\mathit{0}}txJ\leq\theta_{0},$ $\forall(t, x)\in[0, +\infty)\cross[0, L]$
, 1.1 .
$v_{J}(1, x)\leq v(1, x),$ $\mathrm{a}.\mathrm{e}$ . $x\in[0, L]$ .
(3.1) $v_{J}(1)$ , 1.1
$v_{J}(1, x)\leq v(t, x),$ $\forall t\geq 1,$ $\mathrm{a}.\mathrm{e}$ . $x\in[0, L]$ ,
$v(t, x)=1,$ $\forall t\geq 1,$ $\mathrm{a}.\mathrm{e}$ . $t\in J$ .
. $(J, c)$ . , $\epsilon>0$ , $\delta_{\epsilon}:=\delta_{0},$ $t_{\epsilon}=1$




. , $(J, c)$ (3.2)
. $|c|<1$
$|c+\theta_{0}||J|\leq\{$
$\kappa,$ if $\overline{J}\cap\{\mathrm{o}, L\}\neq\emptyset$ ,
$2\kappa,$ if $\overline{J}\cap\{\mathrm{o}, L\}=\emptyset$
(4.4)
, $(J, c)$ . $(J, c)$ 2
.
( ) $|c|<1$ .
\theta o $\leq c<1$ . ( )
$\delta>0$
$T_{\delta}:= \frac{1-c}{\delta}-1$
, $v_{\delta}$ : $[0, T_{\delta}]arrow L^{2}(0, L)$ ( 4 )
$v_{\delta}(t):=c+\delta(t+1)$ on $[0, L],$ $\forall t\in[0, T_{\delta}]$
.
, $v_{\delta}$ .
$v_{\delta}’(t)+\kappa\partial V(v_{\delta}(t))\ni v_{\delta}(t)-c-\delta t$ in $L^{2}(0, L),$ $\forall t\in[0, T_{\delta}]$ . (4.5)
, (S1) , (S2) , $t\in[0, T_{\delta}]$





$v’(t)+\kappa\partial V(v(t))\ni v(t)+\theta_{0}$ in $L^{2}(0, L),$ $t>0$ ,
$v(\mathrm{O})=v_{\delta}(\mathrm{O})$ in $L^{2}(0, L)$
(4.6)
,
$-\mathrm{C}$ $-\delta t\leq-c\leq\theta_{0},$ $\forall t\in[0, T_{\delta}]$
1.1
$v_{\delta}(T_{\delta}, x)\leq v(T_{\delta}, x),$ $\mathrm{a}.\mathrm{e}$ . $x\in[0, L]$
. $v_{\delta}(T_{\delta})(\equiv 1)$ , 1.1
$v_{\delta}(\tau_{\delta}, x)\leq v(t, x),$ $\forall t\underline{>}T_{\delta},$ $\mathrm{a}.\mathrm{e}$ . $x\in[0, L]$ ,
$v(t, x)=1,$ $\forall t\geq T_{\delta},$ $\mathrm{a}.\mathrm{e}$ . $x\in J$
. $(J, c)$ . , $\epsilon_{0}:=1-c$ , ( )
$\delta>0$ $T\geq 0$ , $t_{\delta,\tau:}=\tau_{\delta}+T,$ $v_{\delta,T}$ (4.6)
$|v_{\delta,\tau}(0)-c|L\infty(J)<2\delta,$ $|v_{\delta},\tau(\tau_{\delta}+\tau)-c|L^{\infty}(J)=1-c=\in 0$
.
( ) $(J, c)$ (4.4) .
’
( ) $|c|=1$ .
, , $c=1,$ $\overline{J}\cap\{0, L\}\neq\emptyset$
. ( ) $\delta>0$
$\tilde{T}_{\delta}:=\frac{2}{\delta}-1$ ,
, $\tilde{v}_{\delta}$ : $[0,\tilde{T}_{\delta}]arrow L^{2}(0, L)$ ( 5 )
$\tilde{v}_{\delta}(t, X):=\{$






$\tilde{v}_{\delta}’(t)+\kappa\partial V(\tilde{v}_{\delta}(t))\ni\tilde{v}_{\delta}(t)+\theta_{0}+(\delta t+\tilde{\delta}_{0})x_{J}$ in $L^{2}(0, L),$ $\forall t\in[0,\tilde{T}_{\delta}]$ , (4.7)
,
$\delta_{0}:=(\mathrm{A}-\overline{|J|}2\kappa|1+\theta_{0}||J|)(\geq 0)$ . (4.8)
, $\tilde{v}_{\delta}$ (S1) . (S2) , $\tilde{v}_{\delta}$ $[0, L]$
$\tilde{w}_{0}(x)$$:=$
$\tilde{v}_{\delta}(t)=\tilde{w}_{0}-\delta(t+1)\chi_{J}$ in $L^{2}(0, L)$ (4.9)
, [7, section 3]
.







$\kappa V(z)-\int_{0}^{L}(_{\tilde{W}}0+\theta_{0+\tilde{\delta}_{\mathit{0}\chi)}}JzdX,$ $\forall t\in[0,\tilde{T}_{\delta}],$ $\forall z\in D(V)$ .
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,$\kappa\partial V(\tilde{v}_{\delta}(t))\ni\tilde{w}_{0}+\theta_{0}+\tilde{\delta}_{\mathit{0}}\chi j$ in $L^{2}(0, L),$ $\forall t\in[0,\tilde{T}_{\delta}]$
. (4.9) $\tilde{v}_{\delta}’(t)=\delta\chi j$ (4.7) .
, $v$
$\{$
$v’(t)+\kappa\partial V(v(t))\ni v(t)+\theta_{0}$ in $L^{2}(0, L),$ $t>0$ ,
$v(\mathrm{O})=\tilde{v}_{\delta}(\mathrm{O})$ in $L^{2}(0, L)$
(4.11)
,
$\theta_{0}\leq\theta_{0}+(\delta t+\tilde{\delta}_{0})x_{J},$ $\forall(t, x)\in[0, +\infty)\cross[0, L]$
1.1 ,
$v(\tilde{T}_{\delta}, x)\leq\tilde{v}_{\delta}(\tilde{\tau}_{\delta}, x),$
$\mathrm{a}.\mathrm{e}$ . $x\in[0, L]$
.
, $\tilde{v}_{\delta}(\tilde{T}_{\delta})(\equiv-1)$ , 1.1
$v(t, x)\leq\tilde{v}_{\delta}(\tilde{\tau}_{\delta}, x),$ $\forall t\geq\tilde{T}_{\delta},$
$\mathrm{a}.\mathrm{e}$ . $x\in[0, L]$ ,
$v(t, x)=-1,$ $\forall t\geq\tilde{T}_{\delta},$ $\mathrm{a}.\mathrm{e}$ . $x\in J$
. $(J, c)$ . , $\epsilon_{0}:=2$ , ( )
$\delta>0$ $T\geq 0$ , $t_{\delta,\tau:=}\tilde{\tau}_{\delta}+T,$ $v_{\delta,T}$ (4.11) ,
$|v_{\delta,T}(\mathrm{o})-1|_{L(J)}\infty<2\delta,$ $|v_{\delta,T}(\tilde{\tau}_{\delta}+T)-1|_{L\infty(}j)=2=\epsilon_{0}$
.




5.1 $I$ $\mathbb{R}$ , $\{z_{i}\}$
.
$z_{i}arrow c$ ( ) in $L^{2}(I),$ $V_{0}(z_{i};I)arrow 0$ as $iarrow+\infty$ ,
, $V_{0}(z_{i}; I)$ $z_{i}$ $I$ . , $z_{i}$ $I$ $c$ –
. ‘.
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3.1 : $v,$ $v_{\infty},$ $c,$ $J$ 3.1 . ,
$|c|=1,$ $J=[0, L]$ or $[0, a)$ or $(b, L]$ or $(a, b)$ with $\kappa\leq a<L,$ $0<b\leq L-\kappa$
, , $c=1,$ $Jarrow-(a, b)$
.
3.1 , $J_{1}\subset J$ , $\mu>0$
$J_{1}\subset(a+\mu, b-\mu)=:J_{\mu}$ ,
$(J_{\mu}, 1)$ . , $\{t_{i}\}\subset \mathbb{R}$
$t_{i}\nearrow+\infty,$ $v(t_{i})arrow v_{\infty}$ in $L^{2}(0, L)$ as $iarrow+\infty$
, 12
$V_{0}(v(t_{i}, \cdot))arrow V_{0}(v_{\infty})$ as $iarrow+\infty$
. $I:=\overline{J_{\mu}},$ $z_{i}:=v\cdot(t_{i})|_{I}$ , $v_{\infty}\equiv 1$ on $I$
$z_{i}arrow 1$ in $L^{2}(I),$ $V_{0}(Z_{i;}I)arrow \mathrm{O}$ as $tarrow+\infty$ .
5.1 , $z_{i}=v(t_{i})|_{I}$ $I=\overline{J_{\mu}}$ 1 – . $(J_{\mu}, 1)$
,
$v(t)arrow 1$ ($\overline{J_{\mu}}$ ) as $tarrow+\infty$
. 3.1 $v(t, \cdot)$ $\overline{J_{\mu}}$ 1
$t_{1}$ . $\blacksquare$
32 : $w$ , 32 3.1
, $w$ . $w^{\mathrm{O}}\in S_{n}(\theta_{0})(n\in \mathrm{N})$ . $w^{\mathrm{O}}$
2.1 .
. 3.1 , $\mu \mathit{0}\in(0, \kappa)$
. , $c_{k},$ $x_{k}^{L}=x_{k}^{R},$ $J_{k}$ $w^{\mathrm{O}}$
2.1 (II) . $\mu\in(0, \mu_{0}]$ ,
$J_{k,\mu}:=\{$
$[0, x_{1}^{R}-\mu),$ $k=0$ ,




, 31 $(J_{k,\mu}, c_{k})(k=0,1, \cdots, n)$ .
$k\in\{0,1, \cdots, n\},$ $\mu\in(0, \mu_{0}],$ $\mathit{6}>0$ ,
$|v(0)-c_{k}|L\infty(J_{k,\mu})<\delta_{k,\mu,\epsilon},$ $t\geq t_{k,\mu,\epsilon}$ $|v(t)-c_{k}|L\infty(Jk,\mu)<\epsilon$ (5.3)
$\delta_{k,\mu,\epsilon}>0$ $t_{k,\mu,\epsilon}\geq 0$ . , $v$ (P)\theta
. , $J_{\mu}(w)= \sum_{k=0}^{n}Jk,\mu$ ,
$\delta_{\mu,\epsilon}:=$ n $\delta_{k,\mu,\epsilon},$ $t_{\mu,\epsilon}:= \max t_{k,\mu,\epsilon}$
$0\leq k\leq n$ $0\leq k\leq n$
, (5.3) , $\delta_{\mu,\epsilon},$ $t_{\mu_{)}\epsilon}$
.
3.1 . .
33 : $w$ 3.1 , $w$
. , $W^{\mathrm{O}}\in$ &(\theta o) $(n\in \mathbb{N})$ , $W^{\mathrm{o}}$ 21 . ,
$w^{\mathrm{o}}$
$c_{k},$ $x_{k}^{L}=x_{k}^{R}$ , $J_{k}(k=0,1, \cdots, n)$ 2.1
, $\mu_{0}\in(0, \kappa)$ (5.1) , $\mu\in(0, \mu_{0}],$ $k\in\{0,1, \cdots, n\}$
, $J_{k,\mu}$ (5.2) $[0, L]$ .
, $\mu\in(0, \min\{\mu 0, \kappa\})$ , $\epsilon$
, $c_{k}=1$ $c_{k}=-1,$ $k=0,1,$ , . $,$ $,$ $n$ .
32 , $\epsilon,$ $\mu$ , $\delta_{\mu,\in}>0$ $t_{\mu,\epsilon}\geq 0$
$|v(0)-W|L\infty(j(\mu w))<\delta_{\mu,\epsilon},$ $t\geq t_{\mu,\epsilon}$ $|v(t)-w|L^{\infty}(j_{\mu}(w))<\mathit{6}$
, $v$ $(P)_{\theta_{0}}$ .
,
$|v(0)-w|L\infty(J(\mu w))<\delta_{\mu,\epsilon}$
$(P)_{\theta_{0}}$ $v$ $L^{2}(0, L)$
. $v$ $\omega$- $v_{\infty}$ 1 , $v_{\infty}$ , $\epsilon$ ( $(5.4)$ )
$v_{\infty}=c_{k}$ on $J_{k},$ $k=0,1,$ $\cdots,$ $n$
, $0<\mu<\kappa$ , $v_{\infty}$ $[x_{k^{-\mu,\mu}}^{RR}xk^{+]}k=1,$ $\cdot\cdot,$$n_{L},\text{ ^{ }}\infty\cdot$
$2$ . $v_{\infty}$ , $c_{k},$ $x_{k}$ , $x_{k}$ ,
$J_{k}^{\infty},$ $k=0,1,$ $\cdots,$ $n^{\infty}$ 2.1 (II) .
$n^{\infty}=n,$ $c_{k}=c_{k}^{\infty},$ $J_{k,\mu}\subset J_{k}^{\infty},$ $k=0,1$ , $\cdot$ . . $,$ $n$ ,
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$x_{k}^{R}-\mu\underline{<}X^{R,\infty}k\leq x_{k}^{L,\infty}\leq x_{k}^{R}+\mu,$ $k=1,$ $\cdots,$ $n$ ,




. $v$ $\omega$- . $J_{k}^{\infty}(k=$
$0,1,$ $\cdots,$ $n)$ $\omega$- . $v$ \mbox{\boldmath $\omega$}-
$v_{\infty}$ , $v(t)$ $v_{\infty}$ $L^{2}(0, L)$ .
, 3.1 5.1 , $v(t)$ $v_{\infty}$
$v_{\infty}$ – . $\blacksquare$
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